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Eederal Express Elight 1406

8 September 5, 1996

S Early morning, before dawn
8 Memphis-Boston

8§ DC-10

8 Captain, first officer, flight engineer; two jumpseat riders
In cabin
S Normal flight through cruise at 33,000




In a nutshell...

8 Cargo on fire

8 Safe emergency
landing in Newburgh,
New York

8 Trouble evacuating

8 Airplane consumed
Py fire

8 NTSB did not cite the
Crew




The crew's challenge

8 Once-in-a lifetime threat
8 No warning
8 Demands proficiency, no recent practice

8 Aircraft normally reliable so surprise when
they’re not

g “Us” versus “TThem”




1, “Cabin/cargo smoke™ light

8 Crew noticed cabin/cargo smoke warning
8 Crew executed Fire and Smoke checklist




0536:23
CAM-1

0536:25
CAM-23

0536:27
CAM-1
0536:31
CAM-3

0536:36
CAM-3

0536348
CAM-1

0536:40
CAM-3

Fire and Smoke Checklist
Since Onset<>Until Landing

wihat the hell's that?

cabin cargo smoke.

yvou see that .. we got cabin cargo smoke
smoke,

cabin cargo smoke, oxygen masks on.

slash courier communication established.

alright we got it.

okay it's number nine smoke detectaor.

... cabin cargo




mm—ﬂummmﬂumﬁmm
INT, and esiablish crew coOmmunication.

I. Cockplt Door kb Smoks Screen . CLOSED
Closs tha cockpht door & smoke screen 10 soxciucks hesvy conoentrations of smole. Lesws. -
door closed unisss opaning R is dicisted by a greater emenpancy. and hen at Captain's

dincretion.
it ¥ Dascent ls required : PROCEED TOSTEP S
5 WDsscent ks NOT Required .. PROCEED TO STEP 14

Should structural damage be suspecied, Imit airspeeyl. Gear and /or Speed Brakes may
be used depending on type of damage. ol

& Autopliot R . AS REQUIRED
7.  Thwotties IOLE
&k Speed Brake . FULL
% Arzpesd MACH 82 TO .85 (320 TO 350 KIAS)

HOTE
_ lﬂwﬁnl“hhmuwu—mmm.mﬂ

n ATC ' ' NOTFY
1. Tmﬂmw-ﬁnﬂ:; : - 7700
12. Tank Pumps . ALL DM
I ARimeter . : SET

. Type Of Smoke Or Fire DETERMINE & PROCEED TO APPROPRIATE PROCEDURE,

THIS CHAPTER

: O bast be determined by amell or visible smole from
breaker, radic) .

:muhmmmmm

TGS - Can bast ba ecognized by checking smols detactons on the
orb obeserving smoke or firs in the main deck cango ansa.

(End of Procedurs) J




Great Beginnings

8 Crew had no difficulty noticing the problem
and Identifying the correct procedure

8 LLight-driven procedure design worked
S Crew performed memory items well
S Elight engineer initiated: the: checklist




Fire and Smoke Checklist

Since Onset<>Until Landing

let's find out what we've gat going here.

okay it's maoving forward whatever it is .. it's up fo seven.

okay fire and smaoke .. oxygen mask and smoke goggles as
required on one hundred percent .. crew and courier
communication established .. that completes the phase
ones.

roger,

cockpit door and smoke screen closed,

nuummmmmpu mm
INT, and esiablih crow communicaion.

Cookplt Door & Bmoka Sereen .. - s AAOOED

T P T——
wmmummmmwmw




02:00 Since Ons

UW
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>Untll Landing  16:00



Resuli: delayed descent

S Crew began a ] I5C LIssion elpout fire
locatlon, spread, fire detecior test

/1

3 Descent did not begin for an additional

(D

5 Captain not explicitly Jmll cled ]m this step
. (g C =



VWnat was trie capialn doing?

3 We don't what the captain was looking t,
listening to, ninking aoout at tne descern
clecision point
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3 Monlioring spread of ine fire
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Tne ideal for a3 -person crew

D LY U

(0)

First officer coniinued flying

FJ]ch't eng]neer ran procedures

ELptaln rJJrI Nnot V,@erJ/ mee inese
assignrnernis, put ne rmalntained tnem



2. Emergency Descerni and
Capin/Cargo Sroxe Lignt
Hurminatiecd Cnecklist

04:00 Since Onsei<>Unill Landing  14:00

ﬂ)



3 Interrupted flight engineer ancd checklist

J -

a

g Discussed diversion witn alr traffic control

g Mistakenly transrnitted his remearks to the
crew over ine ATC frecuerncy
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Cabin/Cargo Smore Lic

05:00 =ince

Ornsei<

Igh

nt llurninatec Cnecklist
>Untll Landing  13:00



Cabin/Cargo Smore Lignt Hlurninated Cnecilist
07:00 Since Onsei< UrJrJJ Landing 11:00
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Capin/cC

10:00 Since

argo Sroke Lignt lllurninzaied
Onsei<>Unill Landinc
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Flignt engineer recalled feeling overlozded

Flurnans nave liritaiions to our cognitive capapilifles,
sucrn as tne lirniis on our abllity to reirieve and apply
little-usecd or litile-practiced skills frormn rm érrur/, [Irnits
on rezllocating our attention arnorg concurrent tasKs,
and lirmits in our apility to process ampiguous
Inforrnation

/

Flignt engineer may nave reacned inese limits

)

Possiple
performance anxety

Q)

U 1
:_
‘ﬁ_
(P
0 Y
L—L
O e
=h
(P
/1
(P
Q)
Iﬁ-

iffectlve aspect
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; Interruptions meade it diff]

The captain nad to divid 2
ine ﬂigh' ’rJJ]rJQQr arnc tnhe er Jergenr/ checklist
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Ermergencies are rmessy

Hlusirates ine iracdeoffs required o ranage concurrent
tasKs in ermergency situatiol
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W\l e cles cent Increased
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Mmanage nis own workloza
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oreparations for landing
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ttention arnong overseeing
(S,

ronitoring the first officer's: J/Jrg tne emergency descent
and diversion to ine nearest airport, and cornrnunicating

witn ATC
de nancds rcqlnrecl the flignt
Urngp pack and fortn 2rnong
\iernot to rernemoer where
interrupted task wnen it was resurned
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Not just the nurnper of tasks that must pe p errorrrwrl
concurren J/ out also that the crew cannot control the
tirning of task demancds (Loukopoulos, Dismukes,
Barsnl research on normel procedures)

\re rrequemrJ/ inierrupied o/
revv mempers, and ofiern rme/
v while walting for inforrmatiorn
from some other perg n or for 2 systern to react
There are cognitive lirmits In our r apility to reliaply
swap 33;@, recaJJ 'task we ternporarily leave aside,
and reca QEJJ/ Lncler str
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Monitoring sormenocy

ancl rnonitor nirmn, |

\
W
G
P

may e unrellaple

Captaln was SLJpO sed £o 2531S|
Ut e we

FILIMENS are poor mornitors wner JIJJ tasking
5 J\/JOHFOHHJ rJrJoJ out wren under own workload

to see or near wnait a flignt
captaln, Is doing

erally, monitoring rnay pe more difficult aind less
rellaple for a two-person crew, In wnichn ine fJ/ ng opilot
IS ronitoring tne acions of the non-flying pilo
reliz lol/ cletect and correct

errors rr
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Unsuror]s]rgtre tne captain did not detect and
correct ine flignt engineer's cnec <JJS"£ errors

[—

cdeally ine capiain would nave noted tne flignt

engineer's overload and prioritized nis tasKs

—

BOir) momrorlru and leadersnip require rmenial
resolrces tnat can pe gre-empitecd oy ine
worrload cernands of an emergency
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3. auccessf I landing, trounle

VelC EEJHJ
18:00 Since Orse >Untll Landing  0::00

excellent crew performearnce on approacr and
lzincling

; Could not open doors whern atternpting to

; Flight engineer thern depressurued cabin, craw

parilally opern
cloors
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successiul |z mrImJ ounle

evacuziing ,Jomzd
18:00 Since Onset<>Untll Landing  0::00
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g Crew's training ror
planned evacual
LINnowrn, out tn e/
neave recejved sc
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Crews do not have ine
OppOriunity to praciic
Jmergér cy procedures
ch a1s evacuatiorn
|[uently en olum for
elr actbns to pecome
| fic fluidl.
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Conclusion:

Errors are

w did rnany
things &, cellerJ'tJ/ and
prougnt ine flignt in safely
Errors macde py arn
otherwise nign-
perforrning crew point to
tne difficulty of nandling
rermer ge Icy uncler
;, Nigh vvomJocld
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ernergerncy ancd norral--

rmignt newve peern more
nelpful

Procedure design added
to concurrent task

0

dernand, and crew rmay
nave reached cognitive

lrnits
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Conclusi
Training --parilal solution?

Training to perform a

complex, rare procedure
very reliaoly is
proplematic

Crews may rec elve J]"r"rJe
Or 1o training or realistic
experience in managing

tne derr rrmb of

Orl.
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Conclus

Orl.

No ezasy flxes

Not nelpiul to blame ine
crew

Perforrmeance dernands
collicle with rezll nurnzar
cognitive limitations and
vulnerapilities
Monitoring Is difficult,
SSJdQJrIH/ wriern not puilt
Into procedures



Thnanks!!

Ames Research Genter



0

N
S



